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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve the efficient warm-up operation of 
a fuel cell, when started, and improve the starting perfomnance. 
SOLUTION: At low-temperature start of the fuel cell 11 in a state where 
solenoids 23a. 24a for a check valve 23 and an exhaust valve 24 are 
frozen, a high-temperature air adiabaticaily compressed in an air supply 
part 12 is supplied via a warm-up flow dividing valve 26 by dividing flow into 
a warm-up box 27 storing the check valve 23 and the exhaust valve 24. 
Whether the exhaust valve 24 is actually opened or not in a state of the 
check valve 23 being opened is determined depending on whether a 
pressure Pout of an exhaust fuel gas near a fuel exhaust port of the fuel cell 
1 1 drops or not to a preset pressure valve #P or lower. Whether the check 
valve 23 is actually closed or not in a state of the exhaust valve 24 being 
completely thawed is determined depending on whether a pressure Pin of 
the fuel gas near a fuel supply port 1 1c of the fuel cell 1 1 rises or not to a 
preset storage valve #Pm or higher. 
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• NOTICES • 



JPO and NCZPZ are not rasponsibla £or any 
danagaa cauaad by tha uaa of thla tranalation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I ] The starting control unit of the fuel cell characterized by having a control valve heating means to heat said control valve by 
carrying out heat exchange of an oxidant gas supply means to supply the oxidant gas which carried out adiabatic compression to the fuel 
cell, the control valve prepared on the gas passageway of the discharge reactant gas discharged from said fuel cell, and said oxidant gas 
supplied from said oxidant gas supply means. 

[Claim 2] The starting control unit of the fuel cell according to claim 1 characterized by having an oxidant gas splitting supply means to 
shunt toward said fuel cell and said control valve heating means said oxidant gas supplied from said oxidant gas supply means, and to 

supply it. 

[Claim 3] A defrosting judging means to judge whether said control valve of a freezing condition was thawed. It has the oxidant gas supply 
control means which controls supply and a halt of said oxidant gas from said oxidant gas supply means to said control valve heating means. 
Said oxidant gas supply control means The starting control unit of a fuel cell given in any of claim 1 characterized by suspending supply of 
suid oxidant gas from said oxidant gas supply means to said control valve heating means, or claim 2 when judged with said control valve 
having been thawed with said defrosting judging means, they are. 

[Claim 4] Said defrosting judging means is the starting control unit of the fuel cell according to claim 3 characterized by judging defrosting 
of said control valve according to the pressure of said reactant gas to the closing motion command of said control valve. 
[Claim 5] It is the starting control unit of the fuel cell according to claim 4 which is equipped with a generation-of-electrical-energy 
initiation means to start a generation of electrical energy of said fuel cell, and is characterized by said generation-of-electrical -energy 
initiation means starting a generation of electrical energy when judged with said control valve having been thawed with said defrosting 
judging means. 

[Claim 6] The starting control unit of the fuel cell according to claim 1 characterized by having arranged said two or more control valves at 
one in the common box where circulation of said oxidizing agent gas supplied from said oxidizing agent gas supply means was enabled. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detuiled Description of the Invention] 

[OOOI] 

[Field of the Invention] This invention relates to the starting control unit of a fuel cell, and relates to the technique of heating the control 

valve on the gas passageway of the reactant gas of a fuel cell especially. 

|()()()2] 

[Description of the Prior Art] The solid-state polyelectrolyte film is pinched with an anode electrode and a cathode electrode, the film and 
the electrode structure are formed, and there are some fuel cells which pinched this film and electrode structure with the separator of a pair. 
The electron which carried out oxidant gas (for example, air containing oxygen) supply of the fuel gas (for example, hydrogen gas) in the 
gencration-of-electrical-energy side of a cathode electrode, carried out the chemical reaction to the generation-of-electrical-energy side of 
an anode electrode, and was produced in it in the meantime is taken out by the external circuit, and this fuel cell is used as electrical energy 
of a direct current. Since oxidant gas (for example, air containing oxygen) is supplied in the cathode electrode, a hydrogen ion, an electron, 
and oxygen react and water is generated. Therefore, since there is little effect which it has on an environment, it is observed as a driving 
source of a car. 

[0003] Generally, although operating temperature of this kind of fuel cell is made into 70 degrees C - about 80 degrees C, since generating 
efficiency falls at the time of low temperature, it has been the technical problem that the startability at the time of low temperature is big. 
Therefore, when a fuel cell is used as an object for cars, and it is going to start in the condition, for example, the freezing point, that outside 
air temperature is tow, there is a problem of taking time amoimt by starting. On the other hand, for example, there are some which a 
reaction is promoted [ some ] by supplying power to the external load of a fuel cell, raise temperature by self-generation of heat, and raise 
startability as indicated by the table No. 5 12068 [ 2000 to ] official report. Moreover, there are some which are made to generate lifting 
heut of combustion for a reaction according to the catalyst by the side of a cathode, and raise startability by mixing with air a part of 
hydrogen which is reactant gas as shown in the U.S. Pat. No. 6103410 ofYicial report. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the fuel cell concerning the above-mentioned conventional technique, although it is 
possible to cancel the freezing condition of the water of condensation which remains, for example in a fuel cell stack, it is not taken into 
consideration to the solenoid of the check valve prepared on the passage of the gas discharged, for example from a fuel cell, or an exhaust 
valve (purge valve) etc. In this case, the moisture in the gas discharged from a fuel cell freezes, and a function is spoiled when the moving 
part of a control valve fixes (it is hereafter called freezing of a control valve). This invention aims at offering the starting control unit of the 
fuel cell which can raise startability ability while it was made in view of the above-mentioned situation and can perform efficiently ' 
warming-up actuation at the time of starting of a fuel cell. 
[0005] 

[Means for Solving the Problem] In order to attain the purpose which solves the above-mentioned technical problem and starts, the starting 
control unit of the fuel cell of this invention according to claim I An oxidant gas supply means to supply the oxidant gas (for example, air 
in the gestalt of operation mentioned later) which carried out adiabatic compression to the fuel cell (for example, air supply section 12 in 
the gestalt of operation mentioned later). The control valve prepared on the gas passageway of the discharge reactant gas (for example, 
discharge fuel gas in the gestalt of operation mentioned later) discharged from said fuel cell (for example, the check valve 23 in the gestalt 
of operation mentioned later, an exhaust valve 24), It is characterized by having a control valve heating means (for example, step S09 in the 
gestalt of operation mentioned later) to heat said control valve by carrying out heat exchange of said oxidant gas supplied from said oxidant 
gas supply means. 

[0006] In case a fuel cell is supplied by making into oxidant gas air heated by carrying out adiabatic compression, for example by an air 
compressor etc. according to the starting control unit of the fuel cell of the above-mentioned configuration, this heated air is directly 
sprayed on the control valve which consists of discharge reactant gas discharged from a fuel cell, for example, the check valve prepared on 
the gas passageway of discharge fuel gas, an exhaust valve, etc. Even if it is the case where the solenoid of the control valve to which the 
OAT of a fuel cell consists of a check valve, an exhaust valve, etc. at the time of starting in the low-temperature condition below the 
freezing point etc. is in the freezing condition with residual water by this, it can thaw at an early stage and the time amount which starting 
of a fuel cell takes can be shortened. And the heat energy by the oxidant gas by which the compression temperature up was carried out can 
be used effectively without the need of newly forming the special device for heating a control valve etc., and heating actuation can be 
performed efficiently. 

[0007] Furthermore, the starting control unit of the fuel cell of this invention according to claim 2 is characterized by having an oxidant gas 
splitting supply means (for example, oxidant gas passage 28a and splitting passage 28c in a gestalt of the operation mentioned later) to 
shunt toward said fuel cell and said control valve heating means said oxidant gas supplied from said oxidant gas supply means, and to 
supply it. According to the starting control unit of the fuel cell of the above-mentioned configuration, since the oxidant gas heated by the 
fuel cell is supplied in addition to a control valve heating means to heat a control valve, both a control valve and a fuel cell are heated, and 
the time amount required in case warming up of the whole fuel cell system is carried out can be shortened, 

[0008] Furthermore, the starting control unit of the fuel cell of this invention according to claim 3 A defrosting judging means to judge 
whether said control valve of a freezing condition was thawed (for example, step SIO in the gestalt of operation mentioned later). The 
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oxidant gas supply control means which controls supply and a halt of said oxidant gas from said oxidant gas supply means to said control 
vulvc heating means It has. (For example, flow dividing valve 26 for warming up in the gestalt of operation mentioned later) Said oxidant 
gas supply control means When judged with said control valve having been thawed with said defrosting judging means, it is characterized 
by suspending supply of said oxidant gas from said oxidant gas supply means to said control valve heating means. 
[0009] According to the starting control unit of the fuel cell of the above-mentioned configuration, since supply of the oxidant gas to a 
control valve heating means is suspended when defrosting of a connrol valve is completed, it can prevent that oxidant gas is superfluously 
supplied to a control valve heating means, and defrosting actuation can be performed efficiently. 

[0010] Furthermore, in the starting control unit of the fuel cell of this invention according to claim 4, said defrosting judging means is 
characterized by judging defrosting of said control valve according to the pressure of said reactant gas to the closing motion command of 
said control valve. According to the starting control unit of the fuel cell of the above-mentioned configuration, according to the closing 
motion command to a control valve, it judges whether the control valve actually performed the switching action based on the detection 
value of the pressure of reactant gas. And when a control valve performs the switching action according to a closing motion command, it 
judges with the control valve being thawed. 

[001 1] Furthermore, the staning control unit of the fuel cell of this invention according to claim 5 is equipped with a generation-of- 
electrical -energy initiation means (for example, step SOS in the gestalt of operation mentioned later) to start a generation of electrical 
energy of said fuel cell, and said generation-of-electrical-energy initiation means is characterized by starting a generation of electrical 
energy, when judged with said control valve having been thawed with said defrosting judging means. Since according to the starting 
eontrol unit of the fuel cell of the above-mentioned configuration a generation of electrical energy is started after the control valve which 
controls the flow of the discharge reactant gas discharged from a fuel cell is in the condition of operating normally, a suitable generation of 
electrical energy can be performed without reducing the generating efYlciency of a fuel cell. 

[001 2] Furthermore, the starting control unit of the fuel cell of this invention according to claim 6 is characterized by having arranged said 
two or more control valves at one in the common box (for example, warming-up box 27 in the gestalt of operation mentioned later) where 
circulation of said oxidizing agent gas supplied from said oxidizing agent gas supply means was enabled. Since intensive arrangement of 
two or more control valves which should be heated is carried out into the common box at one according to the starting control device of the 
fuel cell of the above-mentioned configuration, by introducing the oxidant gas heated in this box, it can prevent being spread vainly, 
without hot oxidant gas contributing to heating actuation of a control valve, and heating effectiveness can be raised. 
[0013] 

[Embodiment of the Invention] It explains referring to an accompanying drawing hereafter about the starting control unit of the fuel cell 
concerning I operation gestalt of this invention. Drawing 1 is the block diagram of the starting control device 10 of the fuel cell concerning 
1 operation gestalt of this invention, and drawing 2 is the sectional view of the warming-up box 27 shown in drawing 1 . The starting 
control unit 10 of the fuel cell by the gestalt of this operation It is carried in cars, such as an electric vehicle. For example, for example, the 
fuel cell 1 1 , The air supply section 12, a bypass valve 13, a heat exchanger 14, and the oxidizer humidification section 15, it has a back* 
pressure valve 16, the fuel feed zone 17, the amount control valve 18 of the 1st pressure flow, an ejector 19, the amount control valve 20 of 
the 2nd pressure flow, the fuel humidiflcation section 21, the vapor-liquid-separation section 22, a check valve 23, an exhaust valve 24, an 
orifice 25, and the flow dividing valve 26 for warming up, and is constituted. 

[001 4] The fuel cell 1 1 consisted of a stack constituted by carrying out the laminating of two or more eels to the eel which put the solid- 
state polyelectrolyte film which consists for example, of solid-state polymer ion exchange membrane etc. from both sides with the anode 
and the cathode, and was formed, and is equipped with the fuel electrode with which hydrogen is supplied as fuel gas, and the air pole to 
which the air which contains oxygen as oxidant gas is supplied. 

[001 5] Air supply opening 1 la to which air is supplied from the oxidizer feed zone 12, and air exhaust port 1 lb for dischiarging the air in an 
air pole etc. outside are prepared in the air pole of a fuel cell 1 1 . On the other hand, 1 Id of fuel exhaust ports for discharging outside fuel 
feed hopper 1 Ic to which hydrogen is supplied, the hydrogen in a fuel electrode, etc. is prepared in the fuel electrode. 
[001 6] The air supply section 1 2 consists of an air compressor, is controlled according to the input signal from the load and accelerator 
pedal (illustration abbreviation) of a fuel cell 1 1 etc., and supplies the air which carried out adiabatic compression in the air pole of a fuel 
cell 1 1 , or the warming-up box 27 mentioned later. Moreover, bypass passage 28b which bypasses this oxidizer gas-passageway 28a is 
prepared in oxidizer gas-passageway 28a which connects the air supply section 12 and the oxidizer humidifier 15. This bypass passage 28b 
is equipped with the heat exchanger 14 to which the hot air by which adiabatic compression was carried out is supplied through a bypass 
valve 1 3 in the air supply section 12, and after this heat exchanger 14 cools hot air to predetermined temperature, it is supplied to air supply 
opening 1 1 a of a fuel cell 1 1 . 

[001 7] Furthermore, splitting passage 28c for shunting the hot air by which adiabatic compression was carried out in the air supply section 
1 2, and supplying the warming-up box 27 is prepared in oxidant gas passage 28a, this splitting passage 28c is equipped with the orifice 25 
and the flow dividinjg valve 26 for warming up of a cover half, and supply and a halt of the hot air to the warming-up box 27 are controlled 
by the switching action of the flow dividing valve 26 for warming up. In addition, the air supply section 12 is equipped with the intake 
temperature sensor 29 which detects the intake-air temperature Tin to an air compressor, and oxidant gas passage 28a is equipped with the 
temperature sensor 30 which detects the temperature Tout of the air supplied to the oxidizer humidifier 15. 
[001 8] The oxidizer humidifier 15 is used as humidification gas to the oxidant gas (that is, air) to which the discharge oxidant gas 
discharged from air exhaust port 1 1 b of a fuel cell 1 1 is supplied from the air supply section 12 to air supply opening 1 la of a fuel cell 1 1. 
That is, if oxidant gas and discharge oxidant gas are contacted through the water transparency film which makes a hollow fiber etc., for 
example, afler the moisture (especially steam) contained in discharge oxidant gas penetrates **** of a hollow fiber, it will be supplied to 
oxidant gas as a steam. 

[00 1 9] The hydrogen as fuel gas is supplied to the fuel electrode of a fuel cell 1 1 from fuel feed hopper 1 1 c one by one through the fuel 
feed zone 1 7, the amount control valve 18 of the 1st pressure flow, an ejector 19, and the amount control valve 20 of the 2nd pressure flow. 
Furthermore, one by one, it is introduced through the vapor- liquid-separation section 22 and a check valve 23 to the ejector 19, the fuel 
supplied from the amount control valve 1 8 of the 1st pressure flow and the discharge fuel discharged from the fuel cell 1 1 are mixed, and 
the unreacted discharge fuel discharged from 1 Id of fuel exhaust ports of a fuel cell 1 1 is again supplied to the fuel cell 1 1. In addition, it 
has the appliance-inlet-pressure sensor 31 which detects the pressure of the fuel gas supplied to a fuel cell 1 1 near the fuel feed hopper 1 Ic, 
and about I Id of fuel exhaust ports is equipped with the outlet-pressure sensor 32 which detects the pressure of the discharge fuel gas 
discharged from a fuel cell 1 1 . 
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10020] The parallel arrangement of the amount control valve 20 of the 2nd pressure flow is carried out to the ejector 19 here. By the 
amount control of pressure flow by the amount control valve 18 of the 1st pressure flow, and the amount control valve 20 of the 2nd 
pressure flow It is controlled so that the pressure-flow characteristics of the fuel gas which passes an ejector !9 will be in a predetermined 
condition. For example, it is set up so that electrode differential pressure with the difference of the pressure of oxidant gas and the pressure 
of fuel gas, i.e., the fuel electrode, and air pole to the solid-state polyelectrolyte film of a fuel cell 1 1 may become the range of 
predetermined differential pressure. 

[002 1 1 The ejector 19 is circulating the discharge fuel gas which is inhaling the discharge fuel gas from the fuel cell 1 1 made into sub**, 
mixing with the fuel gas to which this discharge fuel gas's is supplied through the amount control valve 1 8 of the I st pressure flow, and 
supplying a fuel cell 1 1 again, and was discharged from the fuel cell 1 1 by the negative pressure which generates the interior near the fuel 
gus style of the circulating high speed. 

[00221 The fuel humidifier 21 is used as humidiflcation gas to the fuel gas (that is, hydrogen) to which the discharge fuel gas discharged 
from I Id of fuel exhaust ports of a fuel cell 1 1 is supplied from the fuel feed zone 17 to fuel feed hopper 1 Ic of a fuel cell 1 1 . That is, if 
fuel gas and discharge fuel gas are contacted through the water transparency film which makes a hollow fiber etc., for example, after the 
moisture (especially steam) contained in discharge fuel gas penetrates ***♦ of a hollow fiber, it will be supplied to fuel gas as a steam. 
[0023 ) The vapor-liquid-separation section 22 performs vapor liquid separation to the discharge fuel gas which was discharged from 1 Id of 
fuel exhaust ports of a fuel cell 1 1, and passed the fuel humidifier 21, and separates and stores the moisture of the shape of a liquid included 
in discharge fuel gas. 

[0024] Here, as shown in dr awing 2 , they are contained in the warming-up box 27, the control valve 23 prepared on the gas passageway of 
discharge fuel gas, for example, a check valve, and an exhaust valve 24 are that the hot air supplied through the flow dividing valve 26 for 
warming up in this warming-up box 27 is introduced, for example, hot air is directly sprayed by each solenoids 23a and 24a of the check 
valve 23 of a freezing condition, and an exhaust valve 24, and ^e defrosting of them is enabled. 

[0025] The starting control unit 10 of the fuel cell by the gestalt of this operation is equipped with the above-mentioned configuration. 
Next, it explains, referring to an accompanying drawing about actuation of the starting control unit 10 of this fuel cell. Drawing 3 is a flow 
chart which shows actuation of the starting control device 10 of a fuel cell, and drawing 4 is a flow chart which shows the valve control at 
the time of low-temperature starting in step SIO shown in drawing 3 , and processing of the completion judging of defrosting. 
[0026] First, in step SOI shown in drawing 3 , supply of the air from the air supply section 12 is started. And in step S02, supply of the fuel 
gas from the fuel feed zone 17 is started. Next, in step S03. a valve control is started at the time of starting. And in step S04, it judges 
whether it is the low outside air temperature which the intake-air temperature Tin detected according to outside air temperature 29, for 
example, an intake temperature sensor, becomes below predetermined temperature #T. When this judgment result is "YES", it judges with 
the control valve (for example, a check valve 23 and an exhaust valve 24) having frozen, and progresses to step S09 mentioned later. On 
the other hand, when this judgment result is "NO", a control valve judges with actuation of a passage being usually possible, and progresses 
to step SOS. 

[0027] The command which usually directs the clausilium of a check valve 23 as a valve control at the time of starting in step SOS is 
outputted, and the command which directs valve opening of an exhaust valve 24 is outputted. And it judges whether in step S06, the flow 
dividing valve 26 for warming up was closed, and generation-of-electrical -energy preparation with a fuel cell 1 1 was completed in step 
S07. Here, the open circuit voltage (OCV) of a fuel cell 1 1 is detected, for example, and if this open circuit voltage has reached the 
predetermined electrical potential difference, it will judge with generation-of-electrical-energy preparation being completed. It progresses 
to step S07, and when this judgment result is "NO", return and when this judgment result is "YES", on the other hand, it progresses to step 
SOS. In step S08, a generation of electrical energy is started, it is supplying the power taken out from the fuel cell 1 1 to an external load, 
and a series of processings are ended. 

[0028] It is, supplying the oxidizing agent gas which opened and carried out adiabatic compression of the flow dividing valve 26 for 
warming up in step S09 in the warming-up box 27 on the other hand, and heat exchange of oxidant gas and the control valve (for example, 
a check valve 23 and an exhaust valve 24) is carried out, and a control valve is heated. Next, in step SIO, the valve control at the time of 
low-temperature starting mentioned later and processing of the completion judging of defrosting are performed. And in step SI 1, it judges 
whether defrosting processing was completed. It progresses to step SIO, and when this judgment result is "NO", return and when this 
judgment result is "YES", on the other hand, it progresses to step S06. 

[0029] Below, the valve control at the time of low-temperature starting in step SIO mentioned above and processing of the completion 
judging of defrosting are explained. First, in step S21 shown in drawing 4 , it judges whether defrosting of the exhaust valve (purge valve) 
24 of a freezing condition was completed, for example. It progresses to step S27 later mentioned when this judgment result is "NO", and on 
the other hand, when this judgment result is "YES", it progresses to step S22. (Here, the first time after starting is judged to be "NO", and 
progresses to step S27.) 

[0030] In step S22, the command which directs the clausilium of a check valve 23 is outputted, and the command which directs valve 
opening of an exhaust valve (purge valve) 24 is outpuned in step S23. And in step S24, the pressure Pin of the fuel gas supplied to a fuel 
cell II detected by the appliance-inlet-pressure sensor 31 judges whether it is more than predetermined storage value #Pm. When this 
judgment result is "YES", it progresses to step S25, and it judges that a series of defrosting processings were completed (that is, the control 
valve which consists of a check valve 23 and an exhaust valve 24 thawed both that is, the completion of defrosting at step SI 1), and ends. 
On the other hand, when this judgment result is "NO", it progresses to step S26, and it judges [ having not completed a series of defh)sting 
processings and ], and ends. 

[003 1] On the other hand in step S27, the command which directs valve opening of a check valve 23 is outputted, and the command which 
directs valve opening of an exhaust valve (purge valve) 24 is outputted in step S28. And in step S29, the pressure Pout of the discharge fuel 
gas discharged from the fuel cell 1 1 detected by the outlet-pressure sensor 32 judges whether it is below predetermined pressure value #P. 
When this judgment result is "YES", it progresses to step S30 and it is judged that defrosting of an exhaust valve (purge valve) 24 was 
completed. And it sets to step S31, the pressure Pin of the fuel gas supplied to the fuel cell 1 1 detected by the appliance-inlet-pressure 
sensor 3 1 at this time is memorized as storage value #Pm, and a series of processings are ended. 

[0032] On the other hand, when the judgment result in step S29 is "NO", it progresses to step S32. it judges [ having not completed 
defrosting of an exhaust valve (purge valve) 24, and ], and a series of processings are ended. 

[0033] That is, the hot air by which adiabatic compression was carried out in the air supply section 12 is shunted and supplied in the 
warming-up box 27 where the check valve 23 and the exhaust valve 24 were first contained at the time of low-temperature starting of the 
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fuel cell I I in the condition of having frozen each solenoids 23a and 24a of a check valve 23 and an exhaust valve 24, for example. Here, in 
the state of freezing of a check valve 23, the function which regulates the flow of the fuel gas which goes to the vapor-liquid-separation 
section 22 is spoiled from the nonreturn function 19, i.e.. an ejector, for example, and it is in the condition of having been fixed while the 
check valve 23 had opened so to speak. Moreover, in the state of freezing of an exhaust valve 24, an excretory function is spoiled and it is 
in the condition of having been blockaded while *♦** 24 had closed the valve so to speak, for example. 

[0034] Then, first, where a check valve 23 is opened, it judges whether the exhaust valve 24 was thawed by whether an exhaust valve 24 
actually opens. That is, valve opening of an exhaust valve 24 reduces the pressure Pout of the discharge fuel gas in about 1 Id of fuel 
exhaust ports of a fuel cell 1 1 toward the outlet pressure of an exhaust valve 24. And where defrosting of an exhaust valve 24 is completed, 
it judges whether the check valve 23 was thawed by whether a check valve 23 actually closes the valve. That is, valve closing of a check 
valve 23 raises the pressure Pin of fuel gas [ / near the fuel feed hopper 1 Ic of a fuel cell II]. 

10035] As mentioned above, according to the starting control unit 10 of the fuel cell by the gestalt of this operation The hot air by which 
adiabatic compression was carried out in the air supply section 12 which makes an air compressor is shunted. It uses for the defrosting of 
each solenoids 23a and 24a of the check valve 23 with the high possibility of fi-eezing, or exhaust valve 24 grade by residual water. For 
example, the heat energy by the compression temperature up in an air compressor can be used effectively, and defrosting actuation can be 
efficient I y performed without the need of newly forming the special device for defrosting actuation etc. Furthermore, in the warming-up 
box 27, intensive arrangement is carried out and the check valve 23 and the exhaust valve 24 are contained, by introducing hot air in this 
warming-up box 27, can control being spread without hot air contributing to defrosting actuation, and can raise defrosting effectiveness. 
[0036] furthermore, when splitting of the air into the warming-up box 27 is controlled by the switching action of the flow dividing valve 26 
for warming up and a series of defrosting processings are completed Since clausilium of the flow dividing valve 26 for warming up is 
carried out and supply of the air into the warming-up box 27 is suspended. It can prevent that the air which makes the oxidant gas of a fuel 
ccf I 1 1 will be consumed superfluously, the power consumption for driving an air compressor can be controlled, and defrosting actuation 
can be ended efficiently. 

[0037] In addition, although the control valve 23 in which the hot air by which adiabatic compression was carried out in the air supply 
section 1 2 was prepared on the gas passageway of discharge fuel gas, for example, a check valve, and an exhaust valve 24 are sprayed, it is 
not limited to this but you may make it spray the control valve prepared on the gas passageway of discharge oxidant gas, for example, 
back-pressure valve 1 6 grade, in the gestalt of this operation. In this case, it has the common warming>up box which carries out intensive 
arrangement and contains to one two or more control valves prepared on the gas passageway of discharge oxidant gas, and you may make it 
introduce hot air into this warming-up box. 
[0038] 

[Effect of the Invention] As explained above, even if it is the case where the solenoid of the control valve to which the OAT of a fuel cell 
consists of a check valve, an exhaust valve, etc. at the time of starting in the low-temperature condition below the freezing point, for 
example etc. is in the freezing condition with residual water according to the starting control unit of the fuel cell of this invention according 
to claim I , it can thaw at an early stage and the time amount which starting of a fuel cell takes can be shortened. And the heat energy by the 
oxidant gas by which the compression temperature up was carried out can be used effectively without the need of newly forming the 
special device for heating a control valve etc., and heating actuation can be performed efficiently. 

[0039] Furthermore, according to the starting control unit of the fuel cell of this invention according to claim 2, the time amount required in 
case both a control valve and a fuel cell can be heated and warming up of the whole fuel cell system is carried out by the oxidant gas heated 
according to the compression temperature up can be shortened. Furthermore, according to the starting control unit of the fuel cell of this 
invention according to claim 3, it can prevent that oxidant gas is superfluously supplied to a control valve heating means, and defrosting 
actuation can be performed efficiently. 

[0040] Furthermore, according to the starting control unit of the fuel cell of this invention according to claim 4, it can judge whether it is in 
the defrosting condition that a control valve can perform a switching action normally by detecting the pressure of reactant gas according to 
a closing motion command. Furthermore, since according to the starting control unit of the fuel cell of this invention according to claim 5 a 
generation of electrical energy is started after a control valve is in the condition of operating normally, a suitable generation of electrical 
energy can be performed, without reducing the generating efficiency of a fuel cell. Furthermore, according to the starting control unit of the 
fuel cell of this invention according to claim 6, it can prevent being spread vainly, without hot oxidant gas contributing to heating actuation 
of a control valve, and heating effectiveness can be raised. 
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DESCRIPTION OF DRAWINGS 



I Brief Description of the Drawings] 

jl^ravviiii^ jj It is the block diagram of the starting control unit of the fuel cell concerning I operation gestalt of this invention. 
( nvving 2] It is the sectional view of the warming-up box shown in drawing 1 . 

I Drawing 3] It is the flow chart which shows actuation of the starting control device of the fuel cell shown in drawing 1 . 

[Drawin g 4] It is the flow chart which shows the valve control at the time of low-temperature starting in step SIO shown in drawing 3 , and 

processing of the completion Judging of defrosting. 

[Description of Notations] 

10 Starting Control Unit of Fuel Cell 

12 Air Supply Section (Oxidant Gas Supply Means) 

23 Check Valve (Control Valve) 

24 Exhaust Valve (Control Valve) 

26 Flow Dividing Valve for Warming Up (Oxidant Gas Supply Control Means) 

27 Warming-Up Box (Box) 

28a Oxidant gas passage (oxidant gas splitting supply means) 
28c Splitting passage (oxidant gas splitting supply means) 
Step SOS Generation-of-electrical -energy initiation means 
Step S09 Control valve heating means 
Step S 1 0 Defrosting judging means 
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^. ^i^c*3^. j£±#2 sA^w^-r^i. mmmmi 1 

©i^.*4m*&ni 1 cifieitc*jc:fsj^*4*'x©ll:*jp i n 
[0 0 3 5 ] ±^U/cJ;'5{c. *|li6S©?^Sgfcj:S*«S*4 

mm<DP^W}mwi^m. 1 0 fc<fcn«. xr- a >-7'u •> -9- 
-^^c-r^mtt$&g|ji 2{c-cit)?^iEM$n/cjs;ia©^m 

«r^ijSU-C. ^S*tcj:4i*e©BJt614*siB;c»j£jh#2 
3-^gfffi#2 45?®SvU>/-f K2 3 a. 24a©Ji?i« 
fcffjffl U T fc 0 . itmmm'^<Otcisb(DnWj: "f' ^' 
X^?:iiPr/ctc|9:l:tS.i;.SAd: LCc. >r'-u •:;-y■- 

■C©El^#ia«: J: «:W3?(JWffl U-Cft?i««i 

fp*3a^a<tf -JCi^i-Ct-S. Se>fC. jS»ih#2 3*J 



(6) 

9 

[0036] 3 6(C. ©iirK V 7> 2 7 rt-v(D^^<Di)- 
?)S£i®^ffl»frb# 2 6 (Dr»aE3Klf'P(C J: ^ r *IJSP? tiris 

j^aMfp^^^H < ii*7-r c i Ai-c ^ 

[0 03 7 ] ^c*J. 3<s:^*g©}^!8S{C*itirtt. 
gpi 2KrK^IE^3nfciaS<D^»^. 
(D *';^?jS5S±tci3:t-t 6 intcmm^. m^itM±n 2 3 *s 

[0 03 8] 

[0 03 9 ] 3 6{c. 11^112 (,cnEn<D:^mmmnm 



I^Pa 2002-313389 
10 

[0040] 3 etc. Ii*«4 CcieiS©;*:*Bj<Djl!!Sf4« 
■C^S. 3 i«*^5{ClEtS©3js:^BJ(Dil«*i|!4«?lfe© 

^^fI^)$|J1aI«g^cJ:n«. mmfA^iE^icmf^r^yimt 

6tc . if 6 iaEn(o:^mm(oi!mm,m<ot^W}mmm 
ate J; ti«. iSa©K< b^J/?;^ *s*ij«Bi^©i)p^«jfpics= 

[ISI9(D@m^^g$iB^] 

[0 1 ] :^^m<D-ms&mi&icg^i>mm^m<otkWsm 
[03] 01 ic9jk-rmitmm<Dt^W}mmms<Dm'^i: 

1 2 3g»fltJ&gp <igfbS'J;^7X«*&*m) 

2 3 m±^ mmm 
2 4 gptu^ wmm 

2 6 (®jfb^j*'x«i&$iriai#©) 

2 7 atS^'u' (^J-;/ i^:^) 

2 8a igfb?W:</;^iJS!S (ffi?^tSiJ;«/^»iJfe«*&¥^©) 

2 8c ^atSSSS (^{b^J:tfX^ijfe#ti|i&#:m) 

;^ 7" 7' S 0 8 ^iiigj&#© 

X -r s 0 9 Mm^mm^^ 



JtvJPfj 2 0 0 2 - 3 1 3 3 8 9 



mi] 



20 




28o 



[02] 




S21 




YES 



I igii:#g:>r-::r> S27 

S29 

^ NO 



I /t-5;^^pr-:7> S23 

S24 



S25 


sze 







I py-KADfiEgjgaa [ — S31 
C «3 ) 



(8) 



1^532 0 0 2-3 1 3 3 8 9 



13] 



C START ) 

V 

T — ' 
I ^mmj^iuymmmi soa 




.YES 





ffCD/VJU:7»J^| 







S06 





C72)#6HB# ¥11 F5?-AC#^) 5H026 AA06 

^^^^itlf}^^ 1 TS4# 1 tt^^ 5H027 AA06 BA19 KK05 KK06 KK41 



